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Experimental section
Synthesis of complex 2
Synthesis of 1-(2-nitrophenyl)pyrrolidine. (0.6 equiv, 16 mmol, 2.2 g) was added. Pyrrolidine (28.4 mmol, 2 g) was added under stirring to the resulted mixture. After the addition was finished, the reaction was heated at reflux during 3 h. After cooling to room temperature, 60 mL of water were added to the reaction mixture and the product was extracted with DCM (3 times, 60 mL each) and the organic phase was washed with brine (2 times, 60 mL each) and with distilled water (2 times, 50 mL each). The organic phase was then dried over Na 2 SO 4 , filtered and the solvent was evaporated under vacuum to give the product as an orange oil (5.1 g, Yield: 94%). 
H NMR (400 MHz
,
Synthesis of 2-(pyrrolidin-1-yl)aniline.
M e th ano l , Pd/C 5 % we ight A 250 mL reaction vessel was charged with Pd 2 (dba) 3 (0.02 equiv, 0.25 mmol, 229 mg), bis(diphenylphosphino)-ferrocene (dppf) (0.04 equiv, 0.5 mmol, 278 mg), NaOt-Bu (1.3 equiv, 16.6 mmol, 1.6 g) and toluene (50 mL) under a dinitrogen atmosphere. 2-Bromo-N,N-dimethylaniline (12.3 mmol, 2.5 g) and 2-(pyrrolidin-1-yl)aniline (1 equiv, 12.3 mmol, 2 g) were added to the reaction mixture. The resulting brown solution was vigorously stirred for 2 days at 110 °C. The solution was then cooled to room temperature and filtered through Celite. Removal of the solvent yielded a black liquid which was then dissolved in hexane and filtered through celite to afford he pure compound was obtained as a brown oil (3 g, Yield: 86%). 
H NMR
Crystallographic details of complex 2
A total of 53852 reflections (-24 ≤ h ≤ 24, -14 ≤ k ≤ 14, -26 ≤ l ≤ 26) were collected at T = 100(2) K of which 9750 were unique (Rint = 0.0576); Mo Kα radiation (λ= 0.71073 Å). The structure was solved by the direct methods. All non-hydrogen atoms were refined anisotropically, and hydrogen atoms were placed in calculated idealized positions. The residual peak and hole electron densities were 1.524 and -1.275 eA -3 , respectively. The absorption coefficient was 1.319 mm CCDC 1424955 contains the supplementary crystallographic data for this paper. These data are provided free of charge by The Cambridge Crystallographic Data Centre.
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General Procedure for the Kumada Reactions (Tables 2 -3) 
9-10
Procedure for the alkyl-alkyl Kumada Cross-Coupling ( washed with ether (3 x 10 mL) and concentrated to dryness under reduced pressure. The residue was purified by column chromatography to give the corresponding coupling product.
Procedure for the alkyl-aryl Suzuki-Miyaura Cross-Coupling (Table 4, Entries 12 -14).
To a solution of sodium hydroxide (1.6 equiv, 0.8 mmol, 32 mg), catalyst 1 or 2 (5 mol %, 0.025 mmol), sodium iodide (0.5 equiv, 0.25 mmol, 37 mg) in 1 mL of dry tert-amyl alcohol, were added alkyl halide (0.5 mmol) and the 9-phenyl-9-borabicyclo[3.3.1]nonane (1.6 equiv, 0.8 mmol, 158 mg) under a N 2 atmosphere. The reaction mixture was stirred at room temperature for 24 h. The solution was diluted in ether (20 mL), filtered on a short pad of silica, washed with ether (3 x 10 mL) and concentrated to dryness under reduced pressure. The residue was purified by column chromatography to give the corresponding coupling product.
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Catalyst Loading (Scheme 2, Eq. 1)
A stock solution was prepared by dissolving 0.02 mmol of complex 1 (7.0 mg) or complex 2 ( 7.5 mg) in 2 mL of dry THF.
The procedure used for the alkyl-alkyl Kumada cross-coupling was then followed on a 0.2 mmol scale based on n-octyl iodide (35 µL). ; the potential is referenced to the ferrocene/ferrocenium couple.
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Detailed description for coupling products
Test reaction alkyl-aryl Kumada cross-coupling (Scheme 2, Equation 2):
Purified by column (SiO 2 , Hexane), 80% yield as a transparent oil. 0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180  190  200  210 f1 ( 0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180  190  200  210 f1 ( 0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180  190  200  210 f1 ( 0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180  190  200  210 f1 ( 30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180  190  200  210 f1 ( 0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180  190  200  210 f1 ( 0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180  190  200  210 f1 ( 
H NMR
Coupling products (Tables 2, 3 and 4).
